1. Introduction {#sec1}
===============

Leiomyomas, also known as fibroids or fibromas represent the most common uterine neoplasm, occurring in 20--30% of women between the ages of 35 and 50 \[[@B1]--[@B4]\]. However, these benign tumors are extremely rare in women under the age of 20 \[[@B5]--[@B11]\]. An accurate detection, characterization and localization of uterine leiomyomas are important in these patients. MR imaging is considered the examination of choice for the detection and localization of uterus fibroids \[[@B1]--[@B4], [@B12], [@B13]\]. Uterine leiomyomas represent an incidental finding on CT examination, usually performed for a variety of other reasons \[[@B4], [@B14]\].

We present a case of a 16-year-old girl with fibromatous uterus, evaluated with multidetector CT and MR imaging examination. As to our knowledge, this is the first report of a uterus with multiple fibroids in an adolescent girl in the English literature, although there are few reports of solitary uterus leiomyomas in this age population \[[@B5]--[@B11]\]. The value of preoperative imaging evaluation in these patients is discussed.

2. Case Report {#sec2}
==============

A 16-year-old female patient was referred to the emergency unit of our hospital for abdominal pain and distention. Patient\'s gynecologic history was unremarkable. Menarche occurred at the age of 13, and menses had been regular ever since. From the family history, her mother reported diabetes mellitus.

Physical examination revealed the presence of a relatively firm pelvic mass, of probably uterine origin. Laboratory analysis showed a mild anemia and a slight elevation of CA 125 levels (40 U/ml). The possibility of pregnancy was excluded after a negative pregnancy test.

Ultrasonography, both transabdominal and transvaginal, showed globular uterus enlargement and multiple hypoechoic or heterogeneous masses, probably representing leiomyomatous cores, causing distortion of the central endometrial echo. Multidetector CT examination of the abdomen on a 16-row CT scanner was followed. On CT, an enlarged uterus, with lobular, deformed contour was detected, filling the pelvis and extending up to the level of the lower pole of the kidneys. Multiple uterus leiomyomas, of variable size were found, heterogeneously enhancing after contrast material administration ([Figure 1](#fig1){ref-type="fig"}). Neither ascites, nor lymphadenopathy was revealed. No renal hydronephrosis was noted.

Finally, the patient underwent MR imaging examination of the pelvis on a 1.5 Tesla unit. An enlarged, posteriorly inclined uterus was found ([Figure 2](#fig2){ref-type="fig"}). The presence of innumerable intramural uterus leiomyomas was confirmed, of maximal diameter 13 cm, detected mainly of low signal intensity on T2-weighted images, when compared to the outer myometrium ([Figure 2(a)](#fig2){ref-type="fig"} and [2(b)](#fig2){ref-type="fig"}), slightly inhomogeneous the larger ones. The masses were well circumscribed, isointense to the adjacent myometrium on T1-weighted images, with contrast enhancement ([Figure 2(c)](#fig2){ref-type="fig"}). Both ovaries were normal.

Imaging findings were diagnostic for the presence of fibromatous uterus. The patient underwent exploratory laparotomy. An extremely enlarged uterus, with multiple and variably sized fibroids, the largest of which about 10 cm in maximal diameter was found in surgery. Frozen section pathologic examination confirmed the presence of uterus leiomyomas. Most of leiomyomas were excised; some left in place due to their close relation to the uterine vessels. For histologic examination, 19 discrete fairly well-circumscribed nodules were received. They measured 1--13 cm in maximal diameter. On cut section, the nodules were well whitish, with whorled appearance and fibroelastic consistency. No areas of hemorrhage or necrosis were found. On microscopic examination, all nodules were composed of relatively uniform spindle cells with vesicular nuclei, arranged mostly in interlacing bundles and embedded within a collagenous stroma ([Figure 3(a)](#fig3){ref-type="fig"} and [3(b)](#fig3){ref-type="fig"}). The mitoses were rare (max. 1 mitosis/10 high power fields). Immunohistochemical examination showed cell positivity for smooth muscle actin (SMA, [Figure 3(c)](#fig3){ref-type="fig"}) and desmin ([Figure 3(d)](#fig3){ref-type="fig"}). Based on the above, the diagnosis of multiple leiomyomas was made.

The patient was instructed to have pelvic follow-up sonograms on 6-months intervals. MR imaging examination performed two years after surgery, when the patient was admitted to the Gynecology clinic with lower abdominal pain, revealed recurrence of fibromatous uterus ([Figure 4](#fig4){ref-type="fig"}). Laparoscopic myomectomy was followed. Five well-circumscribed nodules measuring 0.7--1.3 cm in maximal diameter were histologically examined. The macroscopic and microscopic features were identical to those in the previous specimen and the diagnosis of uterus leiomyomas was confirmed.

3. Discussion {#sec3}
=============

Uterus leiomyomas are extremely uncommon in the paediatric and adolescent population \[[@B5]--[@B11]\]. Approximately twelve cases of uterine leiomyomas among teenagers, under the age of 18 years have been reported in the English language literature \[[@B5]--[@B11]\]. In all these cases, a solitary symptomatic, large uterus fibroid was described. Our case is one of the first reporting a uterus with multiple fibroids in an adolescent girl.

Estrogens and progesterone play an important role in the development of these neoplasms \[[@B1], [@B5]--[@B8], [@B15]\]. Uterus leiomyomas are estrogen-dependent tumors and exogeneous estrogen, obesity and pregnancy usually influence their growth \[[@B1], [@B5]--[@B8], [@B15]\]. Pregnancy and obesity were excluded in our patient as well as any history of administration of pharmaceutical agents. A genetic component in the pathogenesis of uterine leiomyomas has also been strongly suggested \[[@B16], [@B17]\]. Inheritance may play an important role, as indicated by family and twin-pair studies, although no positive family history was reported in this patient. Cytogenetic abnormalities involving chromosomes 6, 7, 12, and 14 have been reported in uterus fibroids with high frequency, although relevant studies were not performed in this case \[[@B16], [@B17]\].

Leiomyomas in the young population often show histologic features favouring the diagnosis of malignancy; half of the reported cases demonstrated increased cellularity, mitotic activity, and cellular atypia \[[@B5]\]. These pathologic characteristics were not met in our patient.

Uterine leiomyomas, although rare they should be considered in adolescent women presenting with a pelvic mass and abdominal pain, as in this case, or menstrual disorders and abnormal uterine bleeding. The management of leiomyomas in this age should be conservative for the preservation of fertility. Therefore, the preoperative characterization of the nature of these tumors is extremely important. The diagnosis should be based on imaging findings, that is, sonographic and magnetic resonance imaging features.

Ultrasonography is well established as the primary method for the evaluation of the female genital tract \[[@B4], [@B18]\]. It is a noninvasive, widely available technique, with satisfactory results in the detection of uterus fibroids \[[@B4], [@B18]\]. Although, CT is not recommended for the evaluation of uterine leiomyomas, radiologists should be familiar with the CT findings of these benign neoplasms, since they are often found, either incidentally on a CT examination performed for a variety of other reasons, or for the investigation of abdominal pain \[[@B4], [@B14]\]. The typical CT findings of leiomyomas include an enlarged uterus, with a lobular, deformed contour. Leiomyomas usually manifest as homogenous masses, similar to the normal myometrium, or as heterogeneously enhancing lesions. The above findings were seen in our patient.

MR imaging is considered the most accurate technique for the detection and localization of leiomyomas, proved more accurate than US \[[@B1], [@B2], [@B4], [@B12], [@B13], [@B19]--[@B22]\]. MRI can assist in preoperative planning for myomectomy by accurately depicting and localizing uterine leiomyomas. The technique has proved superior to sonography in localization of leiomyomas, especially in cases of enlarged, myomatous uterus, as it was in this patient. Differential diagnosis from conditions that may mimic uterine leiomyoma both clinically and sonographically, such as adenomyosis, adnexal tumor, or focal myometrial contraction, is possible with MR imaging. Adnexal masses are more common in women under the age of 20, therefore differential diagnosis from uterus leiomyomas is particularly important in this age population \[[@B9]\]. The superb contrast, multiplanar capability combined with the absence of ionizing radiation render MR imaging the modality of choice in detecting and characterizing tumors. Typical findings of uterine leiomyomas at MR examination are well known, including sharply demarcated uterine masses, homogeneously hypointense compared to the normal myometrium on T2-weighted images \[[@B1]\]; therefore diagnosis is usually straightforward, as proven also in our case.

Differential diagnosis of uterus leiomyomas should also include uterus leiomyosarcoma \[[@B1]\]. Although, the presence of a rapidly growing or an irregularly marginated uterus leiomyoma has been proposed as suggestive of malignant transformation, the final diagnosis of uterus leiomyosarcoma is established mainly on histopathologic findings \[[@B1]\].
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![Transverse postcontrast CT images (portal phase) reveal numerous uterine leiomyomas of variable size (arrows). The masses show inhomogeneous enhancement after contrast material administration.](CRIM2010-932762.001){#fig1}

![Sagittal (a) and coronal (b) T2-weighted MR images show uterus enlargement. Multiple, relatively homogeneous fibroids are revealed (arrows), of low signal intensity, causing significant compression of the uterine endometrial cavity (long arrow). (c) Sagittal fat-suppressed T1-weighed image depicts strong and heterogeneous lesion enhancement (arrows).](CRIM2010-932762.002){#fig2}

![Microscopic features of the largest nodule (of 13 cm in diameter). (a) Spindle cells arranged in interlacing bundles, within a collagenous stroma (H+E, ×200). (b) The cells have vesicular relatively uniform nuclei (H+E, ×400). (c) Leiomyomatous cells express SMA (DAB ×200). (d) Leiomyomatous cells express desmin (DAB ×200).](CRIM2010-932762.003){#fig3}

![Followup MR imaging study---two years after surgery. Sagittal (a) and coronal (b) T2-weighted images reveal decrease of the uterine size. Multiple leiomyomas of low to intermediate signal intensity (arrows) are detected.](CRIM2010-932762.004){#fig4}
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